RUNX1 DNA-binding mutants, associated with minimally differentiated acute myelogenous leukemia, disrupt myeloid differentiation.
Mutations in the RUNX1 gene are found at high frequencies in minimally differentiated acute myelogenous leukemia. In addition to null mutations, many of the mutations generate Runx1 DNA-binding (RDB) mutants. To determine if these mutants antagonize wild-type protein activity, cDNAs were transduced into murine bone marrow or human cord blood cells using retroviral vectors. Significantly, the RDB mutants did not act in a transdominant fashion in vivo to disrupt Runx1 activity in either T-cell or platelet development, which are highly sensitive to Runx1 dosage. However, RDB mutant expression impaired expansion and differentiation of the erythroid compartment in which Runx1 expression is normally down-regulated, showing that a RDB-independent function is incompatible with erythroid differentiation. Significantly, both bone marrow progenitors expressing RDB mutants or deficient for Runx1 showed increased replating efficiencies in vitro, accompanied by the accumulation of myeloblasts and dysplastic progenitors, but the effect was more pronounced in RDB cultures. Disruption of the interface that binds CBFbeta, an important cofactor of Runx1, did not impair RDB mutant replating activity, arguing against inactivation of Runx1 function by CBFbeta sequestration. We propose that RDB mutants antagonize Runx1 function in early progenitors by disrupting a critical balance between DNA-binding-independent and DNA-binding-dependent signaling.